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EXECUTIVE SUMMARY

There is substantial reason to believe that any major war in which

the United States may participate in the future will involve extensive

city fighting or MOBA (military operations in built-up areas). The present

report is the result of an analysis of the current conflict in Lebanon

from a MOBA perspective. It is based on extensive open-ended interviews

of participants using questions developed by the research team in cooper-

ation with staff of the U.S. Army Human Engineering Laboratory, Aberdeen

Proving Ground.

Lebanon is a small, predominantly Arab country located on the eastern

Mediterranean shore. It is heavily Westernized, and the capital, Beirut

(pop. about 800,000 to 1,000,000), is very much a French city in many ways.

Beirut's structures are for the most part similar to those of France,

reflecting the period of the French mandate (1921-1943) in architecture,

city planning, and most aspects of civil engineering. The structures of

this period tend to be four- or five-story sandstone. Newer buildings

show American design influence, with many 30- to 40-story hotels, and with

extensive use of reinforced concrete with glass or cinderblock curtain walls.

The war in Lebanon can be divided into three phases-the domestic

conflict phase (spring to fall 1975), the pre-Syrian phase (fall 1975-

June 1976), and the Syrian phase (June 1976-). The first phase was a true

civil conflict, but the latter two periods were in many respects a

regional war fought in Lebanon. Constraints on the nature of fighting

derived from the Israelis' willingness to intervene. Consequently, there

was no effective use of air power at all. Nor were chemical or biological elements

used. Flame was generally eschewed in the fighting for cultural reasons,

and no fighting took place in the sewer systems for the same reasons.

Equipment employed by the forces involved included relatively modern

(though not generally first-line) materiel of France, the United States,

and the Soviet Union. It ranged from small weapons to tanks, APCs, heavy

artillery, and even missiles. Communications gear included U.S. and

French equipment. (The Syrian Army used land lines to a large extent.)

In Beirut as in other recent examples of urban warfare, the advantages

that accrue to the defense from the effective use of urban characteristics

iii 4sj



were reaffirmed. The logistics support necessary to sustain the offense

in MOBA presents an attractive target profile if the offense does not

have, or has only intermittent, control of the air. The asymmetry of

the combatants and their tactical objectives and guidelines in Beirut

prevented Ashrafiyeh's defenders from disrupting Syrian supply lines.

Tunneling at the first-floor level was widely used in Beirut by all

parties. Contrary to the experience in other conflicts, tunneling was

found to be an extremely important tactic. Sniping was alsc extremely

effective. Used by Palestinians/Muslims/leftists, Christians, and the

Syrian Army, sniping frequently tied down large numbers of opposing

troops.

In the Beirut fighting, both sides found AAA a particularly effective
weapon when used in direct-fire roles. The systems most frequently

commended were the U.S. M-42, the Soviet ZU-23 and ZU-57, the Swiss

Oerlikan 37, and the Hispano-Suiza 30. Although all are towed except

the M-42, an SP &Omm, they were mounted on trucks. These weapons were

employed against outside walls with devastating effect; they denuded

structures with their high volume of firepower. In addition, used in a

direct-fire capacity by firing the length of streets, AAA was a strong
deterrent to assaults. It is strange--both because of the degree of

effectiveness and because of its ubiquity among modern armed forces-that

AAA has been neglected as artillery in previous MOBA studies.

The Soviet man-portable AT rockets, RPG-6 and RPG-7, were also found

to be extremely useful both against armor, as they were designed to be
employed, and against barricades and walls where they served as portable

artillery. Valued as multipurpose weapons, the 106mm recoilless rifle

and its Soviet counterpart, the B-l0, were used extensively to make holes

in walls. HE shells proved themselves against hewn rock or older, sand-

stone walls, while HEAT rounds employed against first-floor level

(generally reinforced concrete) structures exploded with devastating

effect.

By contrast with rockets and recoilless rifles, mortars smaller than

102mm were generally ineffective instruments in the Lebanese conflict.

However, medium artillery, e.g., 130mm and 155mm howitzers, were used to

penetrate buildings to destroy equipment. Explosions following penetration

generally demolished pieces of the building. Even greater cratering was
seen on the streets. Both the M-113 APC and the Panhard armored car
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operated effectively in Beirut. The ease with which the Panhard is

driven and repaired, and the absence of tracks, provide the mobility

desirable in an urban environment.

The literature concerning communications in MOBA has focused on

problems of communicating in cities where buildings interfere with line-

of-sight transmissions and where dead spots abound. VHF-generally,

tactical--communications are seen in the literature as particularly

susceptible to interference inherent in the cityscape.

Our interviews and survey of available data disclosed little concern

over communications problems in Lebanon. Christian forces had the best

equipment available to the Lebanese Army, as well as experienced signal

personnel, and carefully deployed communications assets in advance with

an eye to effective netting. Tactical communications by the Christians

utilized AN/PRC-77, ANVRC-46 and -47, CB radios, and GE portables, as well

as telephones, but decentralization of command significantly reduced the

need for extensive contact. Syrian forces, consistent with their practice,

laid and relied heavily on land lines as soon as possible. In addition

to eliminating radio reception problems, Syrian land lines were intended

to preclude Christian intercepts of Syrian communications. (Christian

forces were active in intercepting and even altering and retransmitting

Muslim and Palestinian communications.) The fact we do not encounter

statements of problems in this area, even in response to explicit questions,

leads us to note that communications did not present a major problem to

the combatants in Beirut.

It should be noted, however, that Syrian communications over land

lines were frequently intercepted by tapping. Land lines are relatively

secure in most types of warfare, but, as Beirut proved, singularly insecure

in an urban environment.

Throughout much of the warfare in Beirut the telephone was a valuable

military communications resource. Both the commercial telephone system

and the Lebanese Army phone system were used for artillery forward

observation, tactical communications, and relay.

A wide variety of communications equipment was used from citizen

band radio to relatively low-level communications intercept equipment.
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One of the most effective units was the General Electric hand (portable)

radio. Light, it could be carried by soldiers who were also manning

and firing weapons.

Finally, the Beirut fighting showed over and over again that

individuals who were intimately familiar with cities, who had grown up

or lived much cf their lives in cities, were far more able to optimize

urban warfare resources. Their mobility was far greater, and their

instincts more refined. By contrast, the less sophisticated, the rural,

those unaccustomed to city structures, were unable to exploit these same

city characteristics and were, indeed, often victimized by them.

v
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PREFACE

Since the late 1960s an increasing number of analysts has noted
with concern the changing profile of the potential conflict environments
in which U.S. forces might be required to fight in the event of a large-
scale European conflict. The plains, valleys, and passes of Europe,
for example, have become the suburbs of EuropLn cities. Traditional
invasion routes have become much more heavily populated, and concomitant
with the increase in people has come the growth of urban and suburban
structures, fundamentally affecting military factors such as mobility,
communications, and fields of fire. It is argued by some that these
basic changes--the urbanization of Europe--provide great new potential
military advantages; by others, that inattention to the implications of
these changes constitutes a new and telling Western Achilles Heel. Yet,
no one who has taken due account of the magnitude of the process and
effects of urbanization can fail to agree that factors affecting military
operations in built-up areas (MOBA) may have significant and far-reaching
implications for the effectiveness of U.S. and Western tactical doctrine
(both offensive and defensive), weapons systems, and overall military
capabilities.

On the face of the growing recognition of the importance of MOBA
planning, a dearth of data presented itself. Instances in which modern
or current-generation systems have been employed by trained personnel
are virtually non-existent. The battle for Hue could have been an
excellent example, but the forces were quite mis-matched, and the battle
itsElf too brief. By contrast, Beirut, the principal battlefield of the
Lebanese conflict, offers a number of advantages: (1) a more European-
style city; (2) more evenly matched forces; (3) a variety of battles;
(4) a prolonged period of hostilities; and (5) diversity of weapons.
Thus, this report is based upon a study of Beirut as a case of military
operations in built-up areas.

The significance of Beirut as a case study was apparent to Paul A.
Jureidini, one of the authors, partly because he is intimately familiar
with Beirut and morf because of his growing conviction in 1975 that the
fighting in Beirut had diverged from his expectations in some important
ways. He was convinced that the Beirut battles may hold some major
lessons for the United States. He received a sympathetic hearing from
Robert Basil, the Assistant Director, International Programs, USDR&E,
who encouraged the authors to seek support for research on the subject.
DARPA had recently transferred its MOBA support and leadership responsi-
bilities to the Army, and the U.S. Army Human Engineering Laboratory at
Aberdeen Proving Ground had taken overthe primary role in this regard.

Don Egner of the Human Engineering Laboratory immediately evinced
interest in the project. From the moment of our first telephone call to
the completion of this report, in the face of a number of hurdles, the
support and encouragement of the Laboratory, in general, and of Don Egner,
specifically, have been unflagging. We are deeply grateful for these
efforts.

In addition to the support of Robert Basil and Don Egner, several
other individuals have provided significant assistance during the course
of this work. Walt McJilton of U.S.A. HEL has been involved since soon
after our first conversation with the Laboratory. He has consistently
provided in great measure the kind of logistical and administrative aid
a project such as this must have to succeed. Eilsworth Shank and Brenda
Thein, both also of U.S.A. HEL, Aberdeen Proving Ground, have provided
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insights from their own knowledge of and data concerning MOBA; these
perspectives have been of great help in conceptualizing thrý problems,
formulating research questions, and understanding our own data.

George Schechter of Analytics, Inc., encouraged us to use MORS
as a forum to spread the MOBA word. Major Charles Hoskinson of DIA
discussed some of his observations during his stay in Beirut; these
reconfirmed the credibility of some of our data. He also introduced us
to a new and helpful Lebanese source of information. Chuck Pilliteri of
FIO, Aberdeen Proving, reviewed some materials for us that we ended by
not using or even seeing, on his recommendation. He also facilitated
certain administrative arrangements connected with the project. Major
Wallace Deen of Army medical intelligence discussed his own work which
assisted us in the development of a research approach to medical aspects
of the conflict. Lt. Col. John Hambric provided details of the port and
hotel battles, as well as an account of the engagements in Sidon, later
confirmed by Lebanese sources.

Gerald Sullivan of USDR&E has since the initiation of the work
shown constant interest. His own familiarity with, and recognition of
the importance of, urban military operations, have infused others with
a greater attentiveness to MOBA and, therefore, interest in MOBA in Lebanon.
His efforts are deeply appreciated.

Colonel Paul Slater, Office of the Assistant Secretary of Defense
TInternational Security Affairs), has been acutely aware of the significance
of the Beirut story, since he is the desk officer for Lebanese affairs
in the Pentagon. Colonel Slater provided invaluable aid in introducing
us to people who could provide data.

We wish to express our appreciation to two present and one former
Lebanese military officers who participated in the conflict and have very
significantly contributed to this study. Colonel Antoine Barakat, currently
Lebanese military attache in Washington, D.C., provided unique and valuable
information on a number of battles over the course of several interviews.
Jean-Claude Samaha, former major in the Lebanese Army, 3 was also the source
of numerous insights and much factual information on C , artillery target-
ing, and related issues.

To Captain Adonis Nehme, Lebanese Army, more than any other single
individual, must go our gratitude for the content of this report. In
addition to the countless hours Captain Nehme spent with us--and with
our endless questionnaires--he provided films and literally hundreds of
photos, some of which appear in the text of the report. Beyond all this
help, Captain Nehme introduced us to numerous other Lebanese Army sources
and collected data from yet others.

There are a number of additional Lebanese military officers who made
extra efforts to assist us both by providing important data and by identi-
fying other sources of information. To these officers we are indebted,
even though they have asked--for understandable reasons--to remain anonymous.
The "respondents"--the officers and enlisted personnel in the Lebanese
Army. and the militia members--including those we have already named as
having provided special assistance, in the final account provided through
our interviews the content of this report.

Finally, we thank Cathie Love who typed the report and patiently
managed us as we endeavored to arrive at some consistency in transliterating
Arabic names.



METHODOLOGICAL PREFACE

The present report is an account essentially based on interviews
with participants. The purpose of this preface is to provide information
on the methods used by the research team to compile relevant data and
prepare the report.

From the outset, it was clear that the only feasible approach-travel
to Lebanon was not permitted--was to interview many of the participants
in the key battles and try to secure photographic support from Lebanese
contacts. Thus, the research staff formulated an extensive list of subjects
based upon - reading of the literature on MOBA and upon discussions with
individuals at U.S.A. HEL.

The subjects were turned into questions, and became part of a draft
questionnaire to be used with Lebanese respondents. Review of the question-
naire by agencies and offices interested in MOBA led to some modificatlins
of the instrument-mostly additions, but some useful language changes as
well. These questions were then used to prepare a final data collection
matrix/questionnaire that was employed with Lebanese respondents.

The systematic pattern of responses to our interviews and questionnaires
shows that questions dealing with specific examples--holes, barricades,
and the like-were difficult to answer weeks, months, or years after the
event. The situations were too emotional, too dramatic, too all-involving
for individuals to reliably recall such details. (An exception was noted,
however. When shown photographs of specific damage, some personnel did
recall the details when they had personally been involved in the specific
action.)

The diverse data (largely notes from interviews) were collected and
reviewed and a matrix of available and missing data was created. It
became apparent at an early date that medical data, information on the
Palestinian and leftist forces, and the types of data we have indicated
were not generally r called by interviewees were lacking, as were dita on
communications and C . Although we were able to find sources fortC and
especially for communications, we were unable to fill the other empty cells.

The final report is written largely on the basis of the interviews,
although chronological information and some standard similar details of
engagements were collected from careful perusal of newspapers, books, and
journals in Arabic, English, and French.

It is important for the reader to be aware that, apart from chrono-
logical information, facts and conclusions reported in this volume reflect
the perceptions of the interviewees.



I. INTRODUCTION

The two incidents precipitating the Lebanese civil war took place
on April 13, 1975. The first event involved unknown gunmen firing on
a Maronite church; the second, a retaliatory attack, was directed
against a busload of Palestinians passing through Ain al-Rumaneh.
However, these incidents were simply triggers. The underlying causes
of the Lebanese civil war were already well established--the substantial
presence of armed Palestinian forces in Lebanon, and the inability of
the Lebanese government to control them, especially in accordance with
the provisions of the 1969 Cairo Accord and the Melkart Accord of 1973.

In April 1973 an Israeli raid into the heart of Beirut, which
resulted in the death of three prominent Palestinian leaders, brought
about an armed clash between the Lebanese Army and the Palestinian forces
in Lebanon. As a result, on the one hand, of Arab pressure and, on the
other, of domestic Muslim reticence to support the army operation, the
Lebanese government soon brought the hostilities to a conclusion. Since
then the army has been virtually paralized in the midst of continued
Palestinian and Christian militia clashes.

Some Christian Lebanese Army officers and most of the Lebanese
political parties representing the Maronites of Lebanon reacted to the
inability of the Lebanese goyernment to deal with the Palestinians by
forming new militias (Tanzim and the Defenders of the Cedars), and by
increasing the size of those already in existence (those of the Phalangist
Party and the National Liberal Party). From April 1973 until the outbreak
of the civil war the Maronite political parties recruited, trained, and
procured weapons for their militias in preparation for the inevitable
confrontation. During that time the weapons acquired by the militias
came from Eastern Bloc as well as from Western sources. Most were light
-- AK-47s, M-16s, 50mm machine guns, DU12.7s, 80 and 81mm mortars, RPG-6s,*
and RPG-7s.

Once the Lebanese Army disintegrated in the first quarter of 1976,
the weapons belonging to the army were seized by or made available to
the different factions--leftist, rightist, Christian, and Muslim.
Lebanese Army barracks located in predominantly Christian areas fell to
Christian elements of the army, while those barracks located in Muslim
areas fell to the (overwhelmingly Muslim) Lebanese Arab Army. Equipment
in the barracks was also captured by the respective factions. Soldiers
of the minority faith within each barracks were allowed to reach their
co-religionists in other areas. For example, the normal strength of the
Sarba barracks (next to Jounieh), which was estimated prior to the civil
war at 2,600 men, swelled to 4,000, while at Fayadiyeh the forces grew
from 700 to 1,500 in strength. It should be noted, however, that the
commanders of these two barracks had no real control over the remnants of
other Lebanese formations which came from different military districts.
Instead, special arrangements were often concluded between officers
commanding these remnants and the barracks' commanders. It also should
be noted that troops belonging to either faction were made available to
different militia organizations as part of an overall agreement concluded
between barracks' commanders, commanders of remnant forces, and militia
leaders.

The disintegration of the Lebanese Army--notwithstanding its important
consequences for the nature and outcome of the war--did not lead to
participation by all army personnel in the conflict. About three quarters

*By RPG-6s our sources seem to mean RPG-2s and/or PGN-60s.
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of those in the army, whether officers or enlisted, sat out the war along
with the majority of Lebanese civilians. In fact, Christians from the
army who did participate in the war only did so in battles that pitted
Christians against Palestinians, or in cases when the Christians were
on the verge of a major defeat, as in the port area battle. They did not
participate in fighting along static lines such as along the green line
in Beirut. Muslim personnel from the Lebanese Army, though they main-
tained a more continuous role in the conflict, had a less significant
impact on the outcome of the war than did their Christian counterparts.

During the same period, as the civil war became more of a regional
war, new links to outside support evolved for the various factions: on
the leftist side, Iraq and Libya; on the Christian rightist side, Israel.
Too, heavier weapons were introduced. The Muslim population, seeing and
fearing the growth of Lebanese Christian militias, and already distrusting
the impartiality of the Lebanese Army, adopted the Palestinian forces
as its principal protector and began to form new militias (Murabitoun,
Amal) and strengthen existing (Peoples' Socialist Party-PSP-and Syrian
Social Nationalist Party--SSNP) forces. This apparent split in Lebanese
society as to how best to deal with the Palestinian issue brought to the
surface latent political, social, and economic factors which had hitherto
been buried. The political issues even touched the National Pact of 1943,
as the Muslim community sought both greater representation in the political
system, and greater power vis-a-vis the president and army commander (both
of whom are Maronfte Christians) through a concomitant increase in the
role of the prime minister (a Sunni Muslim). On the social plane, the
Lebanese civil war brought to the forefront the plight of the Shi'a
community, in general (the least represented minority), and, specifically,
the situation of the Shi'a inhabiting southern Lebanon who suffered the
most as a result of Palestinian raids on Israel and the subsequent Israeli
retaliatory raids into Lebanon. The economic issues centered on the
relative power of the Christians and their extremely high standard of
living as contrasted with that of the Sunni and Shi'a communities. The
conflict further raised the issue of how best to restructure the entire
Lebanese political, social, and economic order, an issue taken up largely
by the ideologically secular and left-of-center parties: the Communist
Party of Lebanon, the PSP, and the SSNP. For their part, the Palestinians,
specifically the PLO leadership, found themselves caught in a dilemma: to
openly intervene in the Lebanese civil war in support of the Muslim and
leftist elements could bring about Israeli involvement; and to refrain
from taking a role might mean loss of popular support among a large portion
of the Lebanese community, loss of support as well from certain Arab
states, and loss of the last Palestinian sanctuary. In addition, a defeat
could subject the Palestinian movement to further fractionalization,
since it was clear that at least on an ideological basis the PFLP and the
DPFLP had to support such Lebanese parties as the Communist Party, the
PSP, and the SSNP.

The multi-faceted complications and problems related to the Lebanese
conflict are an accurate reflection of the complex and fragile political
environment of modern Lebanon. Conflict reportage in the press has tended
to simplify intricate relationships by referring to the "Christian right,"
the "Muslim left," and the "Palestinians" (who are also often referred to
as "leftists"). The use of the first two terms is often misleading.
"Left" and "right" as polltical terms are not easily or precisely trans-
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ferred from American or even European politics (where they are often
vague anyway) to the political environment of Third World states; not
are all the Christians or all the Muslims fighting on the same side.
In each of the battles discussed below the participants are clearly
identified. The terms "left" and "right" will sometimes appear in
discussions of opposing forces to prevent unnecessary repetition of
militia and party names and for lack of better unifying terms. The
"right" or "Christian right" in Lebanon refers to those individuals or
groups who supported the Phalange and National Liberal Party in the
conflict. The "left" or'Muslim left" refers to Lebanese and Palestinian
forces opposing them. It does not refer to the Syrians.

This study focuses on built-up area military operations (MOBA) in
Lebanon. The war can be viewed in terms of two discrete periods--the
pre-Syrian phase and the Syrian phase. The first phase is characterized
by relatively low-intensity warfare, the use of irregulars, and the use
of light weapons. In the Syrian phase, tanks, artillery, and rocketry
have been brought to bear with telling effect.

There is a tendency to treat the Lebanese civil war in its pre-Syrian
and Syrian phases as a series of eruptions of varying intensity with no
continuity. In addition, another pattern of reportage and even analysis
concentrates on the fighting in and around Beirut, with little attention
paid to activities taking place in other parts of Lebanon. However, the
Lebanese civil war constituted, in effect, one continuous battle with
lulls and periods of intense activity. Battles in other parts of Lebanon
can be justifiably neglected only on the premise that control of Beirut
(a city of close to one million people, one third the population of
Lebanon) means control of the country. Therefore, battles that took
place in other parts of Lebanon are important inasmuch as they represent
an attempt by Muslim and leftist militias in the pre-Syrian phase to
gradually tighten the noose aroung the Christian heartland, control of
which would ultimately mean control of Beirut. Due to the nature of
Beirut (the major hub of activities in Lebanon) and due to the breakup
of Lebanon into several fiefdoms under the control of major militia
leaders, the media and the military attaches of the various embassies
accredited to Lebanon found accessibility to battle areas to be poor and
data pertaining to the battles difficult to obtain.

For the purpose of this study, Beirut, and the battles that were
fought in it, are of primary importance. The layout of Beirut resembles
that of any major French city of its size, although its topography
resembles that of San Francisco and its climate that of San Diego.
Beirut grew and developed during the French Mandate (1921-1943), and the
impact of French city planning, architecture, civil engineering, and
sewer systems remains up to the present time. Recently, American-inspired
architectural designs (using concrete and glass) have begun to change the
general appearance of the city, including its skyline, with 30- and 40-
story hotels, office buildings, and housing complexes. Likewise, the
street networks of Beirut have undergone tremendous change in the last 20
years; major two-lane streets were expanded to four lanes, and a network
of overpasses, throughways, bridges, and beltways began to be built. Thus,
Beirut is a mixture of both an old city, with narrow streets and four- to
five-story buildings built mainly from sandstone (the center of town), and
a new city, with modern buildings composed of reinforced concrete with
glass and/or cinderblock curtain walls (new Beirut) as well as sewer systems,
water and electricity supplies, telephones, telexes, modern port, and airport.



Demographically, Beirut is evenly divided into three areas: east
Beirut (Ashrafiyeh) is predominantly Christian; southwest Beirut (Basta,
Mousaitbeh, Tariq, al-Jadeeda, Sabra, Shatila) is predominantly Muslim;
and northwest Beirut (Ras Beirut) is evenly balanced between Christians
and Muslims, and is the area where most foreigners used to reside.
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